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With increasing scrutiny on the condition of the nation's emergency services and 
emphasis on patient satisfaction and pay for performance, Emergency Departments (EDs) 
are examining ways to improve public perceptions of satisfaction and quality. A 
reduction in ED wait times and left without being seen (LWBS) volumes can have a 
significant impact on patient satisfaction scores. The purpose of this study is to 
determine ifplacement of a mid-level provider in triage to perform medical screening 
exams (MSEs) will reduce ED wait times, increase efficient patient flow, and increase 
patient and staff satisfaction. For one hundred sixty nine days, a nurse practitioner was 
placed in triage to perform MSEs in the ED during peak times at Onslow Memorial 
Hospital. Twelve standardized days were determined to evaluate average arrival to 
disposition times. Patient and staff satisfaction surveys were conducted. Mid-level 
provider placement in triage will reduce ED wait times and improve patient satisfaction. 
The most significant benefit is seen in the efficient patient flow of lesser acuity patients. 
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INTRODUCTION 
A confluence of circumstances has unfolded in the past decade to bring about a 
shift in the ability of America's emergency departments (EDs) to efficiently and 
effectively provide care. Regulatory requirements, federal laws, and reimbursement 
issues abound. There is increasing evidence that the provision of emergency care in the 
United States (US) is challenged beyond its current capacity. In 2003, the Institute of 
Medicine (10M) commissioned a study on the future of emergency care in the United 
States. This study revealed a high demand for emergency services with apparent 
inadequate system capacity (10M, 2006). In 2005, our nation's EDs saw an 
unprecedented 115 million visits (Van Vonderen, 2008). The current environment has 
resulted in ED crowding and ambulance diversions with subsequent poor outcomes, long 
waits, and patient and staff dissatisfaction (10M, 2006). It is anticipated that the trend 
wHl continue as the already low rates of provider reimbursement are cut, ED call 
coverage becomes more sporadic, and regulatory agencies enforce laws to ensure access 
(Trzeciak, & Rivers, 2003). Recommendations from the Centers for Disease Control and 
Prevention (CDC) and the 10M include ensuring a multidisciplinary approach that 
extends beyond the ED; preventing gridlock from occurring by addressing ED 
inefficiencies; hiring additional staff; and, limiting the number of boarded patients in the 
ED (10M, 2006). Several studies have suggested strategies or approaches to address 
patient flow issues yet quantitative analyses designed to support these initiatives are 
limited. 
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Background and Need for Study. The healthcare system has undergone a radical 
metamorphosis since the first Henry Street Settlement's "first aid rooms" to the 
development of current behemoth health systems that are predominant in the United 
States (Snyder, Keeling, & Razionale, 2006). Since the mid 1700's there has been a near 
constant evolution and dichotomous struggle from care of the poor and indigent to 
shifting emphasis that revolves around cure and profitability. This struggle remains 
evident in the issues and concerns facing health care providers, administrators, and 
trustees, today. In essence, the healthcare system has emulated the struggle of the 
country from its infancy to current day. While efforts to become autonomous have been 
successful, we are reminded of our own humanity in the faces of the poor and infirm who 
emigrate to our borders. The struggle for independence and self sufficiency has been 
tempered with the need to care and cure in the context of efficient, quality healthcare. 
Nowhere is this more evident than in the modem evolution of emergency departments 
and the emergency medical system. (Starr, 1982). 
The emergence of the fully equipped, trauma-ready ED is a fairly recent 
development, occurring in the early 1960s. Prior to this, emergency care was fragmented, 
disorganized, poorly staffed, and the care provided was considered erratic. The practice 
of triage originated on the battlefield during World War I and was borne from necessity. 
Prioritizing emergency medical care when the system has reached its capacity is logical 
and pragmatic. The current application to healthcare systems in terms of acute illness 
and injury, while logical, comes with various limitations for practical application. The 
wartime premise for triage involved the maxim, "the best for the most with the least by 
the fewest". This implies that resources would be shunted to the largest group of patients 
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with the least serious injuries. In this way, the fewest resources would be required by 
those soldiers with the greatest potential for positive outcomes and the ability to return to 
the frontline. At the same time, efforts to save seriously injured soldiers were curtailed 
because their chances for survival were poor (Moy, 1995). Obviously, strict application 
of battlefield triage criteria to modem-day EDs would not only be impractical, it would 
be barbaric. Today's triage protocol has been adjusted to prioritize care where it is 
needed the most. Non-urgent cases, requiring fewer total resources, are seen as capacity 
allows; conversely, the seriously injured or ill patient, requiring the most resources, is 
seen first to facilitate the best possible outcome. Evident is the imperative to care, if not 
cure, our infirm regardless of their chances for survival. 
The first ambulance service was utilized by the US Army in 1865 in an effort to 
decrease mortality occurring on the battlefield. In the late 1800s, ambulances moved to 
the hospital setting; and, in the mid-l 940s, volunteer ambulance crews were organized to 
meet the needs of smaller and rural communities (Moy, 1995). As technology and pre-
hospital care protocols have advanced in the field little has been done to correct the 
fragmented care, disparity and knowledge deficits that exist between volunteer and paid 
staff, and maldistribution of ambulance transport providers among various regions. 
Emergency medical care in the United States has evolved concomitantly with the 
competing priorities of insurance companies, healthcare providers, federal and state 
governments, and patients. Today's emergency care represents several decades of 
process improvement but the ever-changing healthcare environment brings new 
challenges, daily. With every action, there is an equal and opposite reaction that mayor 
may not have the desired effect. The CDC released a National Hospital Ambulatory 
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Medical Care Survey (NHAMCS): 2005 Emergency Department Summary in June, 2007. 
This study revealed that 10% of all ambulatory medical care visits occur in the ED, acting 
as the provider of unscheduled medical care for a variety of reasons (Nawar, Niska, & Xu, 
2007). One major contributing factor is the Emergency Medical Treatment and Labor 
Act (EMTALA), passed in 1986 as the nation's "anti-dumping" law, which has resulted 
in a federal mandate to see all patients regardless of their ability to pay (Bebber, & 
Liberman,2005). Additionally, increases in malpractice premiums, decreased 
reimbursement, and work/life balance concerns have resulted in physicians' increasing 
unwillingness to provide ED on-call coverage. At the same time that the number of 
physicians available to take call are decreasing, so too are the number of EDs. During a 
10 year period, from 1995 to 2005, the number of ED visits increased by 200/0 nationally, 
while the number ofEDs in operation decreased by 9% (Nawar, Niska, & Xu, 2007). 
This translates into a 31.4% increase in the average number of annual visits per ED. 
Furthem10re, the uninsured and underinsured population has steadily increased over the 
last 10 years, resulting in a greater number of patients utilizing the ED as their healthcare 
safety net (Paradis, 2003). The population of underinsured and uninsured have reached 
staggering numbers; some report as high a number as 45 million. According to a 2002 
survey of states 62% of all US hospitals are at or over their operating capacity (Robinson, 
Jagim, & Ray, 2004). A recent survey of hospital ED directors has reported 
overcrowding in every state with 30% to 40% reporting daily overcrowding (Hostetler, et 
al., 2007). Today's EDs are typically crowded with dissatisfied patients in the waiting 
room waiting to be seen for nonemergent conditions; patients boarded in the ED waiting 
for a room in the attending facility or transfer to a higher level of care; andlor under or 
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uninsured patients who mayor may not be able to pay for the care they receive. 
Presumably, all of these patients will be seen and treated without judgment regarding the 
appropriateness of the setting or ability to pay. The financial impact of this inefficient 
utilization can be seen in a number of ways, to include: increased bad debt and charity 
care write-offs, higher ED charges versus office visit charges for non urgent patients, and 
inability to cost shift. 
EM TALA Explained 
As mentioned earlier, EM TALA has been determined to be a contributing factor 
to the current ED overcrowding situation, EMTALA is a component of the Consolidated 
Omnibus Budget Reconciliation Act of 1985 (COBRA). COBRA was signed into law 
April 7, 1986. While COBRA was designed to regulate expenditures for a wide range of 
services for hospitals that receive federal funding, EMTALA speaks specifically to the 
provision of emergency services (Medi-Smart Nursing Education Resources, 2003). 
Otherwise known as the "anti-dumping" law, EMT ALA is designed to ensure that every 
patient has the opportunity to be treated for emergency services regardless of their ability 
to pay. Proponents of EMT ALA interpret it as a mechanism to ensure unencumbered 
access for patients needing emergency medical treatment, however, another interpretation 
is that it is a mandate to provide uncompensated emergency care. In fact, some experts 
feel that EMTALA is seriously flawed and has contributed to the closing of many EDs 
across the nation (The EMTALA Paradox, 2003). Declining reimbursement has 
gradually resulted in more and more physicians avoiding the risk associated with ED call 
and establishing primarily outpatient practices. EMTALA's impact is felt in every 
institution that receives federal funding. Smaller institutions may feel more severely the 
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impact of EMT ALA regulation since they already experience frequent difficulties in 
recruiting specialists and subspecialists. Additionally, the extent to which a small 
community hospital bears the burden of the indigent popUlation contributes significantly 
to their ability to comply with EMTALA and survive. 
Recognizing the need to provide further clarification on EMTALA, Section 945 
of the Medicare Prescription Drug, Improvement, and Modernization Act of 2003 
(MMA) required the Secretary of the US Department of Health and Human Services 
(DHHS) to establish the EMTALA Technical Advisory Group (TAG) to advise the 
Secretary concerning issues related to the regulations and implementation of EMTALA. 
Since HHS adopted amended regulations and published revised Interpretive Guidelines in 
2003 and 2004, new issues surrounding the application and enforcement of EMTALA 
have arisen. The Final Report from the TAG was issued when the charter for the original 
group expired, September 30, 2007. The TAG was comprised of 19 members including 
the Administrator of CMS, the Inspector General of HHS, four representatives from 
hospitals, seven practicing physicians, two patient representatives, two staff persons 
involved in EM TALA investigations from different CMS regional offices; one 
representative from a State survey agency involved in EM TALA investigations; and one 
representative from a Quality Improvement Organization (QIO) (CMS, 2008). On June 4, 
2008, a private interview was conducted with a Senior Counsel member for the Office of 
the Inspector General (OIG) to provide meaningful insight into EMTALA going forward. 
This was especially pertinent since the Senior Counsel member has represented the OIG 
on the TAG since its inception on March 30, 2005. 
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Recommendations made by the TAG as it relates to ED capacity and patient flow 
include allowing healthcare providers other than physicians to provide first call and 
MSEs; recognition that there are circumstances under which a patient in the ED may be 
discharged or transferred to a non-hospital-owned physician's office for continuation of 
the MSE; standardization of triage systems; and, implementation of ED staffed and 
controlled acute units (CMS, 2008). 
In terms of enforcement, the Senior Counsel member reported during her 
interview that recent trends reflect an increase in civil monetary penalties assessed by the 
OIG. Statistics published by the OIG in January, 2001, reflect that the number of 
EMT ALA investigations averaged 400 per year between Fiscal Years (FY) 1994 and 
1998 (DHHS, 2001). This number is very small compared to the number of ED visits 
during the same time period totaling approximately 97 million in 1999. In general, less 
than 50% of investigations confirm a violation. Civil monetary penalties, while relatively 
uncommon, total 677 dumping cases processed by the OIG with 353 of the cases declined 
and 226 settled (the rest are pending determination) (DHHS, 2001). Per a General 
Accounting Office (GAO) report issued in June, 2001, from 1995 through 2000, the OIG 
imposed fines totaling over $5.6 million on 194 hospitals and 19 physicians. The total 
number of physicians ever fined by the OIG for EMTALA violations as of June 2001 is 
28. From 1987 to 1997 there were 79 settlements total over the ten year period, while 
there were 61 settlements in 1999 alone. This statistic appears to confirm the Senior 
Counsel member's assertions. 
This federal mandate requires all dedicated EDs to provide an MSE to all patients 
presenting to determine whether an emergency medical condition exists (Bebber, & 
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Lieberman, 2005). If an emergency medical condition exists, the ED must treat the 
patient until the condition is stabilized (Strickler, 2006). Apart from the potential legal 
exposure from civil liabilities and losing provider status in the Medicare and Medicaid 
programs for failure to follow the guidelines, without question EMT ALA places 
significant financial burden on hospitals. Studies conducted by the American College of 
Emergency Physicians (ACEP) indicate that as much as 61 % of a hospital's bad debt can 
be related to EMTALA-mandated care (Bebber, & Lieberman, 2005). This is typically 
classified as bad debt. The American Medical Association conducted a study that 
demonstrated that on average, emergency physicians annually incur $138,300 of 
EMTALA-related bad debt. A follow-up survey was conducted that revealed one third of 
America's emergency physicians provide greater than 30 hours per week of EM TALA-
related care. Other specialties estimate, on average, less than six hours per week with 
approximately $25,000 annual bad debt. (Bebber, & Lieberman, 2005). The Centers for 
Medicare and Medicaid Services (CMS) has attributed 55% of an emergency physician'S 
time to providing uncompensated care. Additionally, transfer of patients from rural or 
smaller community hospitals who lack a full complement of specialists has increased as a 
direct or indirect result of EMT ALA (Bennett, Moore, & Probst, 2007). Lack of call 
coverage has contributed to "over-triage" meaning that the patients are being transferred 
to a tertiary center not because they require a higher level of care but because there is no 
specialist on call. In fact, presentation at the initial ED after hours is predictive of 
transfer (Esposito, Crandall, Reed, Gamelli, & Luchette, 2006). 
The intended purpose of EMT ALA has been met but the current healthcare 
system has responded to the point of saturation. Hospitals heed the warnings of CMS and 
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the OIG to transfer patients appropriately but the current healthcare system also provides 
care regardless of the expectation of remuneration and their severity of illness. A perfect 
storm of events has transpired to create an environment where any patient will be treated 
at any time for any condition or reason. This means that the 63 year old chest pain 
patient, possibly experiencing a heart attack, will be provided the same opportunity for 
care as the 25 year old patient with an earache who felt it was inconvenient to schedule a 
doctor's appointment. This becomes especially troublesome when faced with an ED at 
capacity and a full waiting room. 
ED Utilization 
Given the requirement to see all patients regardless of their ability to pay, 
determining the type of patient and how they utilize the ED becomes integral from a cost 
and patient flow perspective. Hospitals and providers struggle to determine effective 
interventions to increase patient flow and provide creative solutions to funding. Frequent 
utilization of the ED is often associated with higher costs, lack of access to care, and/or 
socioeconomic difficulties (Ruger, Richter, Spitznagle, & Lewis, 2004). Research has 
been conducted that attempts to determine the number of severity adjusted visits to the 
nation's EDs. One such study looked at approximately 51,000 patients or 80,000 visits in 
one year (Ruger, Richter, Spitznagle, & Lewis, 2004). Out of the 51,000 patients, 88% 
made two or fewer visits to the ED in one year; 12% made 3 or more visits to the ED. 
These 6,200 patients making greater than 3 visits in one year accounted for 
approximately 27,000 visits. Out of the 27,000 visits, 3,750 visits are considered the 
lowest acuity. Overall, the less urgent or non-urgent visits (regardless of frequency of 
patient utilization) numbered approximately 11,000 visits or 14%. The National Hospital 
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Ambulatory Medical Care Survey (NHAMCS) completed in 1992, placed the national 
number much higher at approximately 50% (Baker, & Baker, 1994). One study 
conducted in 2004 demonstrated that there is a disproportionate share of African 
Americans (Kellermann, & Haley, 2003), uninsured and Medicaid beneficiaries utilizing 
our EDs (Zuckerman, & Shen, 2004). Another study asserted that, frequent ED users 
tend to be African American and poor (Zuckerman, & Shen, 2004). While it is revealing 
to study those patients who are frequent users of the ED, insight can also be gained from 
non-ED users. Among non-users, the 2004 study revealed that 82% have private 
insurance coverage and that 14% are uninsured (Zuckerman, & Shen, 2004). With 
frequent ED use, those with private insurance decreases to 53% and the uninsured 
increases only slightly to 18% (Zuckerman, & Shen, 2004). Publicly insured individuals 
represent only 4% of the nonusers, 9% of the occasional users, and 29% of the frequent 
users (Zuckerman, & Shen, 2004). Analysis of the percentages reveals that uninsured 
and privately insured adults are equally likely to be frequent ED users. The interesting 
statistic can be found in the odds ratio calculation for the publicly insured adults with 
higher odds than the uninsured to be either occasional or frequent users. This would 
indicate that the nation's hospitals are perhaps subsidizing medical care provided through 
publicly funded health insurance programs. A 2006 10M report revealed that the 
monetary losses are not limited to self-payor uninsured patients but also by Medicaid 
reimbursement because it doesn't approach provider costs (Sheck, 2007). Additionally, it 
has been found that publicly funded patients demonstrate different health care seeking 
behaviors than patients with insurance, utilizing services more frequently in both the 
inpatient and outpatient setting (Sabharwal, Zhao, McClemens, & Kaufinann, 2007). In 
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fact, in another study conducted in 2004 by Ruger, Richter, Spitznagle and Lewis, it was 
found that in the frequent users category, defined as more than 20 visits to the ED in one 
year, all patients had either traditional Medicare, Medicaid or were self-pay patients. It is 
further noted that the mean length of stay for an inpatient admission for a frequent ED 
user is 0.35 days versus 1.09 days for a non user or 1.19 days to 1.36 days for an 
occasional user. Total costs associated with a frequent ED user are approximately 
$793.12 for all resources, where as it is $2,360.80 for a non-user. This difference can be 
attributed to the fact that after categorizing by acuity level and diagnosis-related group 
(DRG), it is apparent that non-users (or those using the ED one time per year) are 
typically using the services as a result of a catastrophic event, thereby consuming more 
resources if they survive the event. Frequent users appear to be those individuals who are 
chronically ill and while they utilize the ED more frequently, they also tend to utilize 
primary care more frequently, as well (Ruger, Richer, Spitznagel, & Lewis, 2004). 
Additional studies have been conducted that indicate that perhaps the ED is used as a 
contingency plan for those patients with ambulatory care sensitive conditions, meaning 
that these conditions tend to worsen if not appropriately managed on an outpatient basis 
(Kellermann, & Haley, 2003). Unfortunately, lack of insurance coverage may discourage 
the use of preventative services, an integral part of chronic disease management 
(McIntosh, 2002). Whether patients elect not to schedule outpatient visits or whether 
they are turned away has been studied and results have determined that rationing access 
for uncompensated care is often times left up to the discretion of clerks, supervisors, and 
managers of primary care offices with periodic consultation from clinical staff (Weiner, 
Laporte, Abrams, Moswin, & Warnecke, 2004). Office financial policies are typically 
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vague and deliberately leave determination open to interpretation. EMTALA prevents 
hospital EDs from applying any interpretation other than the strictest and turning a 
patient away is not an option. 
N onurgent ED Visits 
The current thought is that America's EDs are overloaded and crowded with 
nonemergencies (Schwab, 2006). Focusing on the nonurgent population of ED users can 
provide valuable information regarding cost and patient flow for EDs at capacity. The 
2001 Emergency Nursing Association (ENA) National Benchmark Study revealed some 
disturbing facts to include that more than half of the nation's EDs reported increased after 
hours visits due to: "primary provider too busy", "convenience of patient", and "patients 
with no primary provider" (Robinson, Jagim, & Ray, 2004). According to a study 
conducted in 1994 using the 1987 National Medical Expenditure Survey (NMES), the 
number of nonurgent visits was closer to 10% in contrast to 50% revealed in the 
(NHAMCS) (Baker, & Baker, 1994). This study utilized charges versus cost for their 
calculations and examined it from several perspectives. The mean first visit charge in a 
non-ED setting was $43 per visit. The mean first visit charge in the ED setting was $144 
per visit. When factoring in conditions, the projected non-ED charge is $50 while the 
actual ED charge was three times higher at $144 per visit. Overall, for all conditions, the 
average ED charge differential was $93.85 (in 1992 dollars) higher than other visit 
charges. In 2008 dollars, reflecting a conservative estimate using the Consumer Price 
Index - Urban consumers (CPI-U), that number increases to $142.83. The Baker and 
Baker study (1994) went on to state that given the then 89.8 million ED visits, with 10% 
found to be non-urgent, the estimated excess charges for 8.98 million visits would be 
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$840 million. To bring this information current, the number of nationwide ED visits has 
increased to 115.3 million in 2005; 10% would number 11.5 million visits (Nawar, Niska, 
& Xu, 2007). Therefore, the charge differential at $142.83 puts excess charges for the 
nation at $1.6 billion when, in the proper setting, charges could be one third as much. 
Uncompensated Care and the Uninsured 
It is well-known that America's EDs are acting as the health care safety net for 
those individuals experiencing access or insurance issues. This often involves uninsured 
or self-pay patients. Increases in healthcare costs in the US have been occurring at a rate 
faster than the overall rate of inflation in the economy. As such many Americans are 
opting out of employer-sponsored plans, thereby increasing the number of uninsured and 
underinsured (Dorman, & Pauldine, 2007). Forty million Americans forego health 
insurance (Gianoli, 2007). Typically, not for profit hospitals provide the majority of care 
to the uninsured. As a result several hospitals across the nation have gone through 
conversions as a matter of necessity for survival. Noteworthy is hospitals going through 
conversion from a not for profit to a for profit status have experienced a reduction in 
uncompensated care (Thorpe, Florence, & Seiber, 2000). Clearly this is by choice to 
mitigate the effects of routinely providing uncompensated care. In 2005, America's 
hospitals spent $25 billion in uncompensated care (i.e. charity care and bad debt) 
(Bennett~ Moore, & Probst, 2007). Uncompensated ED care and EMTALA related 
charges account for about 60% of the bad debt borne by EDs (Sheck, 2007). 
Additionally, overall uninsured trauma population is at approximately 22.6% with trauma 
patients accounting for more resources per visit (Petersen, 2005). Self-pay status 
frequently implies that little or no collections will be received by the hospital; and, in fact, 
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current studies place collected charges for self-pay patients from less than 1 % for the 
facility to less than 200/0 for the provider with the remainder frequently written off as bad 
debt (Bennett, Moore, & Probst, 2007). According to a study conducted in 2003 using 
the Medical Expenditure Panel Survey (MEPS) and the American Hospital Association 
(AHA) surveys on providers' revenues and expenses, the uninsured were estimated to 
have received $35 billion in uncompensated care in 2001 dollars; $91 billion in 2008 
dollars. This accounts for approximately 2.8% of total personal health care spending 
(Hadley, & Holahan, 2003). This is not sustainable. 
Further research should focus on interventions that could potentially address ED 
overcrowding. Providing a significant amount of nonurgent care in the ED has a 
cascading effect; as the ED is inundated with nonurgent patients, providing care for them 
will potentially delay care for the higher acuity patients. The issue is multifaceted and 
beyond simple overcrowding and becomes one of efficient and effective utilization of 
health care resources. 
Problem Statement. Findings from the major studies identify the need to increase 
operational efficiencies; maximize the use of infonnation technology; anticipate and plan 
for the burden of uncompensated care; prepare for ED surge secondary to disasters; 
appropriately prepare for workforce shortages; and, continue research in the provision of 
emergency care. One such study recommends performing an MSE in the triage setting 
by qualified individuals on the most appropriate patients (Rubino, Stahl, & Chan, 2007). 
This study will answer the question if placing a mid-level provider in triage during peak 
hours will facilitate patient throughput and result in more efficient patient flow, overall. 
At the writing of this paper this question has remained unanswered. Research regarding 
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this intervention is limited and doesn't address all of the variables included in the 
proposed study_ The body of knowledge would benefit from a summative, pre- and post-
implementation study that determines the utility of this intervention in the context of 
patient flow, staff and patient satisfaction, and reducing the number of patients who leave 
without being seen. 
Research Hypotheses. The topic of interest is, therefore, patient flow in the ED 
and the methods to increase operational efficiencies designed to further research in the 
provision of emergency care. Specifically, placing a mid-level provider in triage (the 
independent variable) to provide an MSE will have a significant impact on the dependent 
variables under study. The study will answer the following research questions: 
Research question one. After controlling for acuity level and number of staff, are 
there differences in wait time based on the intervention (Seen in triage fast track versus 
main ED)? 
Research question tlvo. After controlling for acuity level and number of staff, are 
there differences in L WBS volume based on the intervention (Pre-intervention versus 
post-intervention) ? 
Research question three. After controlling for acuity level and number of staff, 
are there differences in patient satisfaction based on the intervention (Seen in triage fast 
track vs. main ED)? 
Research question four. After controlling for acuity level and number of staff, are 
there differences in provider satisfaction based on the intervention (Seen in triage fast 
track vs. nlain ED)? 
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Research question five. After controlling for the number of staff and acuity level, 
is there a difference in wait times for acuity levels one and two pre- intervention versus 
post .. intervention ? 
Given the above research questions, the following hypotheses apply: 
Null Hypothesis (HO): After controlling for acuity level and number of staff there 
are no differences in door to disposition times, left without being seen (L WBS) volumes, 
and patient or staff satisfaction relative to the intervention. 
Specifically, the individual null hypotheses include: 
Nul/Hypothesis One. After controlling for acuity level and number of staff, there 
are no differences in wait time by intervention group. 
Null Hypothesis Two. After controlling for acuity level and number of staff, there 
are no differences in LWBS volume by intervention status. 
Null Hypothesis Three. After controlling for acuity level and number of staff, 
there are no differences in patient satisfaction by intervention group. 
Null Hypothesis Four. After controlling for acuity level and number of staff, 
there are no differences in Staff Satisfaction by intervention group. 
Null Hypothesis Five. After controlling for the number of staff, there is no 
relationship between acuity levels one and two wait times and the intervention status 
(pre- intervention versus post-intervention). 
Therefore, the research hypotheses are as follows: 
Primary hypothesis one (HI): there will be reduced waiting times from door to 
disposition by intervention group (triage fast track versus main ED); 
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Secondary hypothesis two (H2): there will be reduced LWBS volumes by 
intervention status (pre-intervention versus post-intervention); 
Secondary hypothesis three (H3): there will be increased patient satisfaction by 
intervention group (triage fast track versus main ED); 
Secondary hypothesis four (H4): there will be increased provider satisfaction by 
intervention group (triage fast track versus main ED); 
Secondary hypothesis five (H5): there will be reduced wait times for higher 
acuity patients at levels one and two from door to disposition by intervention status (pre-
intervention versus post-intervention). 
The objective of this study would be to quantify conventional wisdom and 
research recommendations indicating that performing the MSE in triage is not only 
feasible but productive in terms of increasing operational efficiencies. Additionally, by 
utilizing a mid-level provider rather than a physician, workload can be shifted from the 
minor emergency care unit (MEC) and, therefore, contain additional expense associated 
with this change. 
Population. This study was performed in an acute care, community hospital, 
Onslow Memorial Hospital, located in eastern North Carolina with 162 licensed beds. 
During the timeframe being studied, there was a twelve-bed ED and a nine-bed minor 
emergency care unit (MEC), with a combined annual volume of approximately 45,000 
visits. This study was determined to be exempt research with OMHs and MUSCs 
institutional review boards and received approval accordingly. 
The sample was derived and data were collected retrospectively from the ED 
internal electronic patient tracking system logs, PATRACKS, for approximately 35,000 
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ED visits from 273, l2-hour periods during the study period. The patient population 
consisted of all patients, all ages and infirmity, who presented to the ED and MEC during 
this timeframe. No patients were excluded from consideration for this study; however, if 
pertinent infonnation was missing (i.e. acuity level or chart), the patient was ultimately 
dropped from the study. Patient and staff satisfaction surveys were randomly obtained 
from staff and patients during the periods when a mid-level provider was placed in triage 
for both the main ED and the triage fast track areas. 
Definition o/Terms. The following infonnation is designed to provide clarity in 
the context of this study. It is not designed to provide literal definitions. 
Acuity Level. The acuity level is assigned to patients presenting to the ED and 
represents the severity of the illness or injury. At the time of the study OMH utilized a 
five-level triage system with red representing the emergent cases, yellow representing 
urgent cases, green representing semi-urgent cases, blue representing nonurgent plus 
cases, and light blue representing nonurgent cases. 
Door to Disposition Time. This is the period of time measured from the date and 
time of patient arrival through the initiation of treatment, diagnosis, or discharge time as 
recorded in the P A TRA CKS patient tracking system and chart. This is the wait time 
being measured. 
Mid-Level Provider. The mid-level providers consist of nurse practitioners (NPs) 
or physician assistants (PAs) employed by OMH and working in the ED. There were a 
total of 12 mid-level providers employed at the time of the study. They all have 
collaborative agreements with a physician in the ED acting as their supervising physician. 
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They are capable of perfonning an MSE, meeting both state and federal regulations. In 
concert with the triage nurse, they are able to perfonn the following in triage: 
1. Interpret vital signs, basic medical history and present illness; 
2. Assign and validate patient acuity level; 
3. Provide a working diagnosis and treatment plan; 
4. Perfonn tests and treatments as necessary; 
5. Discharge patient for follow-up. 
Peak Hours. Peak hours represent the hours in any given 24-hour period where 
the number of patients presenting for treatment reach their maximum. For the purpose of 
this study it will constitute the time during which a mid-level provider will be placed in 
triage to staff the 'Triage Fast Track' and will occur from 1200 noon to 2400 midnight 
daily. 
Triage Fast Track. A designated space within the OMH ED assigned for the 
purpose of triage that functions as an expedited patient assessment, diagnosis, treatment, 
and discharge area for the appropriate patient set during' Peak Hours' . 
REVIEW OF THE LITERATURE 
Research to date has primarily focused on validation that there is a problem with 
ED overcrowding through exploratory methods followed by descriptive research 
designed to determine causative factors. Studies have culminated in recommendations to 
implement programs that will alleviate or eliminate the problem. These studies vary in 
their focus whether determined to be an internal operations management issue or, 
externally driven by forces outside the ED, perhaps outside of the hospital. With research 
evolution and a growing body of knowledge, the most recent research studies have just 
begun to investigate the efficacy of interventions. 
One sentinel study previously mentioned was commissioned by the 10M in 2003 
and provided an overarching analysis of emergency care in the US. This study involved 
a committee of experts comprised of 40 members making up the main committee and 
three subcommittees (10M, 2006). From 2003 to 2006 when the study was completed 
and published, they heard public testimony, commissioned several research papers, 
conducted site visits, and gathered information from stakeholders and various experts. 
This comprehensive study was geared to validating the need to reconfigure our current 
emergency care system, nationwide and made recommendations and suggestions for the 
future (10M, 2006). Overall, the study revealed that access to care was being adversely 
affected by ED boarding, ambulance diversion, and inconsistent prehospital emergency 
care. The conclusion reached was that our emergency care system was not fulfilling its 
societal imperative and was, in fact, at the breaking point. 
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Initial research has included secondary studies that have drawn from state or 
national databases with aggregated data, augmented by telephone surveys to validate the 
potential variables, such as the California capacity study. The California study, published 
in 2002, compared the number of EDs to the number of visits over a period of ten years 
to determine if the increasing perception that demand has met or exceeded current 
capacity was valid (Lambe, Washington, Fink, Herbst, Liu, Fosse, et ai., 2002). The 
California study is representative of an exploratory study, designed to identify a problem 
and recommend further research. In this study, descriptive statistics for the appropriate 
measures were specified with statistical analyses and modeling that focused on changes 
over time. For measures at the state level, ordinary least squares regression models were 
used while a multivariate, repeated measures model compared changes over time based 
on different aspects of the various facilities (i.e. ownership, teaching status, etc.). This 
study validated perceptions of ED overcrowding. The major benefit to this type of study 
design is the availability of the data; however, the researcher is restricted to the 
predefined measures, as collected by the state. 
The next step in the maturation of the body of knowledge is to detennine the 
epidemiology. As demonstrated above, validation of ED overcrowding as limiting access 
to care is easily proven through statistical analysis. Review of the literature reveals many 
causative factors of overcrowding; both intrinsic and extrinsic. Additionally, these 
factors can be further subdivided as components of overcrowding. The internal 
components include staffing, space, and throughput. External components include 
workforce issues; population of uninsured and underinsured; and, EMTALA and 
Certificate of Need (CON) regulation. Much of the subsequent research reviewed the 
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impact of changes to the internal and external environment in the context of these 
components. The second generation of research on ED overcrowding shifted from 
establishing a problem to determining a cause. 
McMullan and Veser (2004) conducted a retrospective ED census review that 
evaluated patients who L WBS, department volume and department acuity for 12-hours 
shifts over one year. The intent of this study was to keep focus on department-dependent, 
or intrinsic, variables since patient-dependent variables were less controllable. The 
results of the study revealed that as ED volumes increased, so too, did LWBS patients. 
An identified limitation to this study was that it did not correlate staffing levels to the 
L WBS trends. 
Another study designed to describe the epidemiology of ED overcrowding used a 
statewide dataset in Massachusetts. The Massachusetts study is an example of a study 
that compared frequency of visits with hospitalization rates and payer mix, thereby 
providing causal information and thus, contributed to the determination of appropriate 
interventions (Fuda, & Immekus, 2006). This study linked visits across databases, 
encompassing all ED visits to determine factors that drive frequency of use through the 
use of descriptive statistics. The Massachusetts studied utilized a retrospective, 
observational study. Additionally, Massachusetts also conducted a study that reviewed 
ED overcrowding in the context of ambulance diversion. Ultimately, the conclusion was 
that inpatient capacity was a determinant of ambulance diversion, not ED overcrowding. 
Certainly, the factors are related and this demonstrates a shift in the studies from intrinsic 
to extrinsic factors that contribute to reportedly substandard emergency care. 
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Another study designed to detennine epidemiology includes the Texas Children's 
Hospital Experience (Kronfol, Childers, & Caviness, 2006). This was a simple random 
sample prospective study that reviewed certain variables of patients who left without 
being seen. This is a pertinent study in that it has been detennined through prior research 
that approximately 50% of ED patients who do not receive timely treatment will leave 
(McMullan, & Veser, 2004). A prospective observation study using subject telephone 
follow-up and medical record extraction was conducted. Descriptive statistics was used 
to describe patient characteristics with univariate and multivariate analyses using logistic 
regression on potential predictors of receiving care elsewhere. This study determined 
that most LWBS patients (96%) actually had a primary care provider and that symptoms 
had been present for less than 24 hours in approximately 66% of the patients. This would 
indicate that the patients could have been seen by their primary care provider before 
coming to the ED. 
Again, minor limitations to this type of study are ,inherent in the nature of the 
study since the infonnation was primarily validated through interview. The study was 
conducted at a children's hospital and it should not be assumed that results can be 
directly applicable to an adult population. Additionally, since patient and staff attitudes 
could contribute to ED utilization this component should be further researched for causal 
relationships. 
Finally, this evolving crisis has developed over the last 15 years and emphasis has 
now shifted to possible mitigating factors andlor solutions to the seemingly endless and 
worsening crisis. With this generation of research, several studies have suggested various 
interventions to address the crisis that include both a multidisciplinary approach as well 
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as focused ED interventions to streamline existing processes. While not in its infancy, 
the research has matured to the extent that recommended interventions to address this 
worsening problem should be tested fron1 both a qualitative and quantitative perspective. 
Since ED gridlock is a common state, increasing patient throughput is often 
recommended as a first-line consideration (Derlet, Richards, & Kravitz, 2001). Patient 
throughput'is typically a function of intrinsic factors. Considering the ED from a systems 
approach often provides the framework for additional research. A study performed at 
Boston University Medical Center in 2007 measured the effect of input, throughput, and 
output factors on EDs daily mean LOS (Rathlev, Chessare, Olshaker, Obendorfer, Mehta, 
Rothenhaus, et aI., 2007). A retrospective review of all ED patients seen in an academic 
medical center, spanning 18 months, was conducted. The outcome variable was ED LOS 
with the related independent variables of elective surgical case volume and admissions, 
ED volume and admissions, ICU admissions, ED physician hours, day of the week, and 
hospital occupancy. 
This study's limitations included being conducted at a single, academic medical 
center and that ED daily mean LOS was considered as an indicator of ED overcrowding. 
ED daily mean LOS should be considered in the context of patient acuity and case mix at 
that time before considering it as an accurate indicator of ED overcrowding. While the 
study had minor limitations, it was demonstrated that the primary factors affecting ED 
daily mean LOS relate to output. Interventions such as ensuring adequate hospital 
capacity for inpatient admissions as well as timely and appropriate treatment and 
discharge of nonurgent ED cases would be considered as output interventions. This study 
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provides direction to healthcare administrators in terms of which interventions will have 
the greatest impact. 
In 2005, the National Association of Public Hospitals and Health Systems issued 
a report regarding safety net hospitals. This report involved those hospitals that 
participated in the year-long Robert Woods Johnson Foundation collaborative entitled, 
"Urgent Matters." Three hospitals conducted intensive studies and analysis regarding 
resource utilization and satisfaction with regard to the implementation of programs 
designed to alleviate ED overcrowding. Specifically, utilization of a "fast track" was 
evaluated and considered beneficial as an intervention to decrease wait times (Wilson, 
Siegel, & Williams, 2005). 
The McMullan and Veser research (2004) referenced a study conducted by 
Partovi, et al., in which the L WBS rate was halved by assigning a physician to the triage 
area during peak hours. This enabled lower acuity patients to be able to be discbarged 
directly from tri,age, thereby realizing an overall reduction in the ED workload. This 
study further stated that it may be cost prohibitive to place a physician in triage for 
smaller EDs. Recommendations included considering more cost effective methods of 
achieving the same objectives. Embedded in both studies is the presumption that 
nonurgent patients contribute considerably to ED overcrowding. Both studies also 
established a fast track for nonurgent patients as a viable intervention to improving 
patient throughput. 
In fact, several studies have reviewed fast track utilization in terms of satisfaction, 
length of stay and quality of care. One such study demonstrated that the use of fast track 
improved ED flow of less urgent patients by reducing the length of stay (LOS) and the 
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LWBS rate (Darrab, Fan, Fernandes, Zimmerman, Smith, Worster, et aI., 2006). A 
before-after intervention comparison analysis was completed for a week pre and post, 
including 740 study participants, with outcomes of interest being time to physician 
assessment, length of stay, and the proportion of patients who LWBS. The results of this 
study indicated that fast track utilization can lead to a reduction in LOS of less urgent 
patients, and increased patient satisfaction with L WBS rates acting as a proxy for patient 
satisfaction. Clearly, a limitation to this methodology is that a physician was providing 
the care in fast track, and the setting was a larger tertiary teaching facility in Canada. 
A study conducted in 2006 by Rodi, Grau, and Orsini, evaluated a fast track unit 
in terms of resources and demand. A pre- and post-intervention study was conducted that 
utilized patient and staff satisfaction surveys as well as time-cycle analysis for visits 
during a defined period of time. An overall patient satisfaction score was obtained by 
combining four satisfaction elements with 178 survey participants. To ensure internal 
validity, a scale reliability coefficient was calculated and compared to an existing 
measure of overall satisfaction. Staff satisfaction was reviewed in terms of quality of 
care delivered to low acuity patients, personal preferences for location, and provider type. 
Pre- and post-intervention groups were compared using the Fisher exact test for 
categorical variables and the two sample t test. Average LOS for each study period was 
compared for significance; a Kruskal-Wallis test was used for equality of populations. 
This study presumed that a maj or contributing factor to ED overcrowding is the 
population of nonurgent patients that frequent our EDs. A limitation to this study 
includes that it was performed at an academic medical center, making strict application to 
other healthcare settings questionable. ' However, the results demonstrated that a fast 
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track unit, staffed by physician extenders, can both improve patient satisfaction and 
decrease LOS. 
Another study assessed placing a senior physician in triage to decrease wait times. 
This study conducted in Singapore by Travers and Lee in 2006, suggested placing a 
senior physician in triage during peak hours to treat non-urgent cases. The study 
timeframe included 20 days, 10 pre-intervention and 10 post-intervention with a total of 
576 patients. Wait times measured included registration to doctor consult time. A patient 
satisfaction survey was distributed randomly to patients seen in triage that questioned 
whether or not they thought their wait time was acceptable. The results demonstrated 
that wait times were significantly reduced and that patients were more satisfied in terms 
of acceptable wait times. They did not think that it would be feasible to place a mid-level 
in triage alone because it would "raise a question concerning responsibility." While this 
study did demonstrate decreased waiting time and increased patient satisfaction scores, 
the intervention was considered to be limiting in that it pulled the physician away from 
higher acuity patients. Clearly, placing a mid-level in triage would be more cost effective 
and given that the US does not have the same reservations about mid-level providers with 
a clearly defined scope of practice, this intervention requires further study. 
The literature review of existing research clearly demonstrates a growing body of 
knowledge with regard to ED overcrowding. Studies, commissioned by the government, 
have been conducted that establish the problem as a result of many factors, some of 
which include inappropriate nonurgent visits to the ED, limited alternatives to primary 
care in the community, limited capacity in both the ED and hospital, and the social 
imperative of providing a safety net for those less fortunate. The research has matured to 
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the point that recommendations are now being implemented and studied. Since a recent 
study has determined that addressing output from a systems approach would have the 
greatest positive impact (Rathlev, et at, 2007), it would be beneficial for healthcare 
institutions to evaluate their output processes. Small, acute care community hospitals 
often experience a different set of challenges that revolve around available resources both 
in the community and at the hospital, directly. Specific research studies about the 
relationship between output variables (such as patient flow through triage), patient 
variables (such as nonurgent patients and satisfaction), and staff variables (such as 
satisfaction) are currently lacking. Further research should include implementation of 
pilot programs at these smaller institutions to determine the impact. 
Therefore, based on the above literature review of existing research, the body of 
knowledge would benefit from a summative, pre- and post- implementation study that 
detennines the utility of placing a mid-level provider in triage in a community hospital 
setting as an intervention in the context of patient flow, staff and patient satisfaction, and 
reducing the number of patients who leave without being seen. Overall, the greatest 
benefit would be seen by systematically determining if recommended interventions 
would have an impact on the ever-worsening crisis as defined in the problem statement. 
METHODOLOGY 
Study Design. The existing body of knowledge would benefit from a summative, 
multivariate, pre- and post- implementation study that determines the utility of a specific 
intervention in a community hospital setting in the context of patient flow, staff and 
patient satisfaction, and reducing the number of patients who leave without being seen. 
The intervention is to place a mid-level provider in triage to provide MSEs as appropriate 
and measure the relationship to several factors, such as door to disposition time, the 
LWBS rate, and patient and staff satisfaction. From April 15, 2008, through September 
29, 2008, spanning 169 days, a mid-level provider was placed in a designated triage fast 
track during peak hours. The independent variable is the intervention of placing a mid-
level provider in triage fast track. The dependent variables analyzed per 1200 to 2400 
shift will be door to disposition time; LWBS volumes; patient satisfaction; and staff 
satisfaction. Only those days where the number of hours of staff, physician, and mid-
level provider coverage were relatively constant and where acuity level was relatively 
constant were used for the purposes of this study for a total of 12 days controlled for 
these variables, both pre- and post-intervention. The null hypothesis is that there will be 
no change to door to disposition times, L WBS rates, and, patient and staff satisfaction. 
The acuity level controls involved taking the distribution of the mean daily acuity 
levels over the entire period of the study for the 1200 to 2400 shift and ensuring that only 
those days within one standard deviation of the mean were considered for inclusion. The 
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Chart 1 
Acuity Level Distribution/rom January 1, 2008 through September 29,2008 
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The staffing controls included a specified staffing range for nursing, patient care 
technicians (PCTs), and unit secretaries (USs). This allowed consideration for the 
appropriate skill mix but also provided an alternative skill mix as long as patient care 
needs were being met in the context of scope of practice. Those days where a patient 
care representative (PCR) was not present were excluded from the study because it is 
believed that the PCR's absence contributes significantly to patient dissatisfaction. The 
methodology used to control for staffmg fluctuations, involved reviewing staffing in the 
i 
context of physician providers, mid-level providers, nursing, patient care technicians, 
patient care representatives, and unit secretaries. Days where physician or mid-level 
provider staffing was short were excluded; there were no days that physician or mid-level 
provider staffing was over the necessary staffmg. Acceptable ranges for nursing 
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coverage were set at the OMH unit staffing plans that included one nurse per four 
patients for an ED patient for the OMH ED at capacity; one nurse per five patients for a 
MEC patient for the OMH MEC at capacity; and, one nurse at triage per shift. Staffing 
range development methodology is summarized in Table 1. 
Table 1 
Emergency Department and Minor Emergency Care Unit Staffing Range Development 
Ratio 12 Bed 16 Bed Staffing Staffing 
(Patients ED ED MEC Triage totals for totals 
Staff per staffing staffing staffing staffing 12 Bed for 16 
category nurse) per shift per shift per shift per shift ED bed ED 
RN/LPN 
staff - ED 4 3 4 1 12 15 
RN/LPN 
staff - MEC 5 1.8 0 5.4 5.4 
PCT staff 8 1.5 2 1.125 1 10.875 12.375 
US staff 9 1.2 1.6 1 0 6.6 7.8 
Total daily 
staff range 34.875 40.575 
Assumptions: 
12 to 16 
ED bed 
MEC 9 bed 
No. of shifts 3 
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It was felt that there was little flexibility for nurse staffing since it was driven by 
scope of practice. Nurse daily staffing that fell below a minimum threshold of 18 or 
exceeded a maximum threshold of 21 in any given day were excluded from the study; 
however, since patient care technicians often provided unit secretary coverage, the ranges 
could be considered on a case by case basis for inclusion or exclusion. 
The pre-intervention comparison data was abstracted from patient charts in the 
timeframe immediately prior to implementation of the intervention, January 1, 2008, 
through April 14, 2008, during the same shift, 1200 to 2400. The days chosen for 
inclusion were those days controlled for staffing and acuity as described above. 
The study itself is multivariate written as five different bivariate hypotheses. This 
allows one hypothesis to be rejected without rejecting all. The hypothesized relationships 
demonstrated positive or direct relationships with patient and staff satisfaction to the 
independent variable; and, there are negative or inverse relationships with door to 
disposition times for the intervention group, LWBS group, and door to disposition for 
Red (level one) and Yellow (level two) patients. 
The methodology was designed to conceptualize staff and patient satisfaction as 
distinct variables. This was done by utilizing survey tools that incorporated elements of 
satisfaction. Specifically, the hypotheses regarding staff and patient satisfaction required 
operational definitions as conceptualized through survey tools that have been pretested. 
A cross-sectional survey was performed to determine oausal differences. 
Sample. Since the nature of the study is a pre- and post-implementation study, the 
sample source was a primary data source derived from the patients that presented to the 
OMH ED as well as the staffwho are surveyed during the defined study period. Study 
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participants involved in testing the intervention were from all ages, genders, race and 
ethnicity, education, income, occupations, and experiences. The common characteristic 
among all participants were their association (as patient or staffmember) with the study 
hospital. Since this research is based on a primary data source, sampling was a 
consideration with convenience sampling the primary method used to derive study 
participants. The study timeframe spanned January 1,2008, through September 29, 2008 
for both pre- intervention and post-intervention. The most stringent sample size 
requirement is the ANCOV A with one independent variable with two levels. Although 
Cohen recommends that for a large effect size, power of .80, and .05 alpha, the scope of 
the study limits the number of days that can be sampled (Shi, 1997). According to Shi 
(1997), a minimum sample of 100 is preferred for the purpose of statistical analysis. 
Therefore, 6 days for both study timeframes, or 12 days total, were adequate to provide 
the appropriate sample. This yielded a sample size of no less than 800 patients. The 12 
days selected represented similar staffing and acuity levels during pre-selected peak 
hours when the intervention was actually implemented. In this way, fluctuations in 
staffing and acuity which may impact the study outcome was controlled. 
Dates selected for data abstraction in the pre-intervention period included Monday, 
March 3; Tuesday, March 11; Saturday, March 15; Sunday, March 16; Tuesday, March 
25; and, Sunday, April 13. January and February were not utilized due to inaccessibility 
of records combined with staffing outside of the defined ran~e. Dates selected for data 
abstraction in the post-intervention period included Sunday, May 18; Friday, May 30; 
Friday, July 18; Tuesday, August 5; Friday, August 15; and, Tuesday, September 9. The 
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study timeframe is represented in Figure 1. The actual days selected for the study are 
represented in Figure 2. 
Figure 1 
Study Timeframe January lJ 2008 through September 29J 2008 
~ I 
Jan Feb Mar 
Pre-Intervention Post-Intervention 
Figure 2 
Selected Study Days by Date and Day of Week 
~ I 
Mar 3 11 15 16 25 Apr 13 
Mon Tues Sat Sun Tues Sun Sun Fri Fri Tues Fri Tues 
Pre-Intervention Post-Intervention 
Ultimately, the post-intervention study timeframe was adjusted to 169 days to 
ensure adequate data with which to work. It was ended September 29,2008, coinciding 
with the date that OMH opened their new ED. It was felt continuing the study beyond 
this date would unnecessarily skew the results and create confounding variables for 
which there had been no controls. -Sample size included no less than 800 patients and no 
less than 24 staff member surveys. The total number of P ATRACKS files for the study 
days selected at the patient detail level was 1,032; 892 patient charts were determined to 
be complete and used for the study. This represents an 'increase at the patient detail level 
of approximately 150 to 300 patients from previous studies that assessed fast track 
utilization. The sample is homogeneous in nature in that focus for the intervention 
includes only appropriate Green (Level 3), Blue (Level 4), and Light Blue (LevelS) 
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acuity level patients who represent the lowest acuity. Since variables are controlled, 
combined with the homogenous nature of the sample as well as the nature of the 
multivariate study with few simultaneous analyses, a smaner sample size at the day level 
with an increased patient detail level is acceptable. 
Data Collection. Both qualitative and quantitative elements in the study were 
necessary to evaluate the intervention in terms of patient throughput as well as patient 
and staff satisfaction. The overarching study is a natural experiment designed to evaluate 
the effectiveness of an intervention. Therefore, a nonequivalent comparison group, pre-
and post- intervention design allowed for data collection that led to an effectiveness 
evaluation. Routine data collection already captures essential time elements and census 
as outlined for HI, H2, and H5. A questionnaire, Likert scale survey was provided for 
evaluation of patient and staff satisfaction. The Likert scale was structured with five 
categories from strongly disagree to strongly agree, scored 1 to 5. It was self 
administered, in person, for the purpose of explanatory research that demonstrates causal 
relationships. As mentioned above the survey was pretested. However, this survey tool 
is adapted from a pre-existing instrument. The survey provided evidence that 
corroborated the staff and/or patient response. 
Using a standardized data collection form, we extracted the following data from 
each medical record: sex, age, time, triage acuity level, time of diagnosis, time of 
treatment, and discharge. This information was primarily obtained from an electronic 
patient tracking system; however, time of treatment and/or diagnosis was abstracted from 
individual charts. The principal investigator abstracted the data from the medical records. 
All information was de-identified during the course of data collection. 
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The outcomes of interest in this study were time to disposition defined as the 
median time interval from arrival to treatment, diagnosis or discharge by a mid-level 
provider, patients who LWBS, door to disposition times for levels one and two, and 
patient and staff satisfaction. 
Data Analysis. Recommendations include a multivariable analysis with bivariate 
analyses to perform subgroup comparisons. ANOV AI ANCOV A was used to determine 
the relationship among the variables. A time-cycle analysis was performed for visits 
during the study period to derive the mean values under study. Overall, the greatest 
benefit was seen by systematically determining if recommended interventions, such as 
placing a mid-level provider in triage, would have an impact on the ever-worsening crisis 
as defined in the problem statement. 
Data Analysis was performed using the statistical package SPSS-I7.0 for 
Windows (SPSS Inc., Chicago, Illinois, USA). Descriptive statistics will be conducted 
on the demographic data. 
To examine null hypothesis one and the corresponding HI, an ANCaVA on wait 
times as the dependent variable, intervention group as the independent variable, and 
acuity level and number of staff as covariates was performed. The assumptions of 
ANaVA, normality and homogeneity of variance, were assessed. 
To examine null hypothesis two and corresponding H2, a chi-square test on 
L WBS volume as the dependent variable, intervention status as the independent variable, 
and acuity level and number of staff as covariates was performed. The assumptions of 
ANaVA, normality and homogeneity of variance, were assessed. 
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To examine null hypothesis three and corresponding H3, an ANCDVA on patient 
satisfaction as the dependent variable, intervention group as the independent variable, and 
acuity level and number of staff as covariates was performed. The assumptions of 
ANOVA, normality and homogeneity of variance, were assessed. 
To examine null hypothesis four and corresponding H4, an ANCOVA on staff 
satisfaction as the dependent variable, intervention group as the independent variable, and 
acuity level and number of staff as covariates was performed. The assumptions of 
ANOV A, normality and homogeneity of variance, were assessed. 
To examine null hypothesis five and corresponding H5, an ANDV A on wait times 
for levels one and two as the dependent variable, intervention status (pre-intervention 
versus post-intervention), and acuity level and number of staff as covariates was 
performed. 
Limitations. Inherent in a pre- and post- intervention study is the limited external 
validity or generalizability since it has only been tested in a single organization. While 
the setting was unique for this type of study relative to the current literature, it may not be 
applicable to other organizations since it is a smaller community hospital. The overall 
case mix index was not considered, either, which will impact the extent to which ED 
overcrowding is a problem, especially if a significant part of the problem is due to 
boarding. 
In addition, this was a convenience sample; it did not enroll consecutive patients 
and did not consider patients outside of the peak hours. There also is a potential issue 
with the fact that there is a cyclic nature to the type of patients that present to the ED. 
The study period began January 1,2008 and continued through September 29,2008. 
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However, when the pre-intervention and post-intervention days were selected based on 
the appropriate staffing range, January and February were excluded from the study. As 
such the pre-intervention days came from March and April. The post-intervention days 
were well spaced on a monthly basis through the end of September. Given that the study 
ended in September and the first pre-intervention day used was in early March, this 
would have been outside the flu season parameters. Since flu season typically is 
accompanied by higher volumes in the ED this may have had an impact on the results. 
U sing treatment, diagnosis, and discharge as a single indicator for disposition may 
actually skew the times. The OMH providers felt that they often started treatment before 
a definitive diagnosis was determined, particularly with nonurgent cases. They also felt 
the diagnosis may not be definitive at the time of discharge but since the intent of placing 
the mid-level in triage is to facilitate the MSE, there are instances this is appropriate. 
Individual mid-level provider practice patterns vary. Patients seen per hour for 
each provider ranges from 1.8 to 2.3. This is a fairly wide range and means that 
individual provider differences may account for some of the variation in door to 
disposition times. 
The use of convenience sampling for the patient and staff satisfaction surveys 
may create a limitation since it only surveyed patients and staff during one particular shift, 
the concern being that it doesn't represent the population, at large. Since fewer patients 
and a smaller staff frequent the ED during the other hours we don't feel it should have a 
great impact on the results. Additionally, the use of a Likert scale was felt to provide 
more comprehensive information, however, it was noted that participants preferred 
yes/no questions. 
RESULTS 
Descriptive statistics, frequencies and percents were conducted on patient gender, 
patient age, acuity level, intervention group/status (triage fast track vs. main emergency 
department groups or pre-intervention vs. post-intervention status), patients who left 
without being seen, and wait time in minutes. Of the tota1892 participants, 529 (59.3%) 
were females and 363 (40.7%) were males. Patient age ranged from less than one year to 
92 years old (M = 30.72, SD = 20.55). One hundred thirty-two (14.8%) patients received 
triage fast track care and 760 (85.2%) received main emergency department care. 
Seventy-four patients (8.3 %) left without being seen and 818 (91.7%) did not. For acuity 
level, the majority of the participants were classified as blue/non-urgent plus (N= 478, 
53.6%), followed by green/semi-urgent (N= 283,31.8%), yellow/urgent (N= 73, 8.2%), 
light blue/non-urgent (N = 53, 5.9%) and red/emergent (N = 4, 0.4%); one patient did not 
have acuity levels assigned in the P A TRACKS systems and, therefore, was excluded. 
For wait time in minutes, the minimum wait time was .90 minutes and the maximum was 
1398.18 minutes (M= 192.58, SD= 120.036). For the indirect impact of wait times for 
those patients seen in the main ED at levels one and two, there were a total of 77 (8.6%) 
patients with 50 being seen pre-intervention and 27 being seen post-intervention. The 
mean wait time for pre-intervention patients was 180.8~8 minutes and the mean wait time 
for post-intervention patients was 195.021 lTIinutes. The between subject effects test 
demonstrated that wait times did not significantly differ by intervention status (p .596). 
Results are sUITllTIarized in the Appendix. 
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The null hypothesis (HO) asserted that the intervention of placing a mid-level 
provider in triage would result in no difference in door to disposition times, left without 
being seen (L WBS) rates, and patient or staff satisfaction. This hypothesis was partially 
rejected in that the secondary hypothesis HS was not supported and the secondary 
hypothesis H4 was only partially supported. 
The primary hypothesis HI asserted that by placing a mid-level provider in triage, 
patients would experience reduced wait times from door to disposition. HI was 
supported in that triage fast track patients experienced a mean adjusted wait time of 
121.49 minutes while main ED patients experienced a mean adjusted wait time of204.99 
minutes, demonstrating an 83.S minute difference and a p value <.001, as summarized in 
Table 2. 
Table 2 
Hypothesis One: Adjusted Mean Wait Time Differences In Minutes by Intervention 
Intervention group 
Triage fast track 
Main ED 
Difference 






The secondary hypothesis H2 asserted that this intervention would result in 
reduced LWBS volumes. H2 was supported in that the overall LWBS rate was 8.3% 
during the study period; the pre-intervention LWBS rate was 10.9%; and, the post-
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intervention rate was 5.6%, representing a statistically significant difference. This 
represents a 5.3% improvement in LWBS rates during peak hours in the facility. 
Table 3 
Hypothesis Tl4'o: Left Without Being Seen Percentage Differences by Intervention Status 
Intervention status Left without being seen percentage p value 
Pre-intervention overall 4.3% 
Pre-intervention and post-
intervention 1200 to 2400 8.30% 
Pre-intervention 1200 to 
2400 10.90% 
Post-intervention 1200 to 
2400 5.60% 
Difference 5.30% <.001 
The secondary hypothesis H3 asserted that implementing this intervention would 
result in increased patient satisfaction as evidenced by positive ratings on a targeted 
patient satisfaction survey. Patient surveys included self assessments that they received 
excellent care, their doctor or provider listened, people in the emergency department 
cared, and their wait time was acceptable. Each element of the patient satisfaction 
surveys demonstrated a statistically significant increase in the mean for those patients 
seen in triage fast track versus the main ED. 
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Table 4 
Hypothesis Three: Patient Satisfaction Survey Differences by Intervention Group 
Question 
Received excellent care 
Listened to my concerns 
Care about me 

















The secondary hypothesis H4 asserted that implementing this intervention would 
result in increased staff satisfaction as evidenced by positive ratings on a targeted 
provider satisfaction survey. Provider surveys included self assessments regarding 
satisfaction with their position, ease in completing their job, triage fast track services 
improving care, care provided by triage fast track is worse than standard care, triage fast 
track makes my job easier, triage fast track improves my attitude, triage fast track is not 
worth the extra effort. Only one element of the provider satisfaction survey demonstrated 
a significant difference between triage fast track and the main ED, in terms of provider 
satisfaction. Triage fast track providers more strongly disagreed with the assertion that 
care provided in triage fast track is worse than care provided in the main ED. All other 
elements were similar in scoring; therefore, providers are no more or less satisfied 
providing care in triage fast track versus the main ED. 
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Table 5 
Hypothesis Four: Provider Satisfaction Survey Difference by Intervention Group 
Question Triage fast track Main ED p value 
Highly satisfied with position 3.92% 3.92% 
Easy to complete my job 4.00% 3.58% 
Triage fast track improves the overall care 3.92% 4.42% 
Care provided in triage fast track is worse 
than standard treatment rooms 2.00% 1.58% <.05 
Care provided in the main ED is better 
than triage fast track 2.33% 1.67% 
Triage fast track makes it easier for me to 
do my job 3.58% 4.00% 
Triage fast track improves my attitude 3.33% 3.58% 
Triage fast track is not worth the effort 1.04% 1.670/0 
The secondary hypothesis H5 asserted that implementation of the intervention 
would result in reduced wait times for higher acuity patients at levels one and two from 
door to disposition. This hypothesis was not supported in that no statistical differences in 
wait time by intervention group were apparent after controlling for participant staffing 
and acuity level. 
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Table 6 











Placing a mid-level provider in triage as a means of improving patient flow in the 
ED is a viable intervention to address capacity issues in a community hospital setting. 
Results showed that wait times significantly decreased although they still spanned two 
hours from the time the patient presented to disposition. This decrease in wait times will 
address operational efficiencies from both a quantity and quality perspective. Not only 
will patients be seen quicker for their health issues but more patients will be seen in a 
given timeframe. In fact, a reduction in wait times will potentially translate into more 
patients being seen, overall and, thus, a safer ED environment. As a result, patients will 
be happier. It is interesting to note that in spite of 120 minute mean wait times with the 
intervention, patients' perceptions of wait time by survey were acceptable. It is equally 
interesting that unsolicited verbatims added on at least tWo of the surveys referenced that 
the patient's perception was that the provider did not spend enough time with them. 
Patient satisfaction was clearly improved with the triage fast track intervention by their 
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own report. It is uncertain whether decreased wait time overall has a greater impact on 
satisfaction than decreased wait time to see the provider. 
The L WBS rates significantly decreased from the pre-intervention rate to the 
post-intervention rate. It is reasonable to assume that LWBS rates can serve as a proxy 
for patient satisfaction. Internal benchmarks for L WBS rates at OMH are 2.00/0. For the 
study period with all shifts included, the L WBS rate overall was 4.3%. The post-
intervention study period for the peak hours of noon until midnight demonstrated a 5.6% 
LWBS rate versus a 10.9% L WBS rate pre-intervention. This indicates that a higher rate 
of patients leave without being seen during peak hours and is closely linked with 
extended waits. Reducing L WBS rates will result in more satisfied patients and a safer 
environment. At the same time that it provides for a safer environment, it also increases 
the number of patients being filtered through the system. 
Patients seen in triage fast track appeared to be much happier with the care 
provided than in the main ED. The elements of the survey included their perception of 
receiving excellent care, the doctor or provider listening, the people in triage fast track or 
the main ED cared, and acceptable wait times. These elements were thought to represent 
different facets of patient satisfaction that would reflect and contribute to the patient care 
experience. Patients typically want a timely visit that addresses their healthcare issues 
(Gilboy, & Tanabe, 2008). In ranked order, the greatest difference in means began with 
acceptable wait times, followed by the provider listened, they received excellent care, and 
the people cared. Obviously, the patients recognized that the wait times were decreased 
when being seen in triage fast track. An interesting result was the higher mean noted in 
triage fast track than the main ED for the patients' perceptions that the providers listened. 
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This may be as a result of the individual attention that patients received during the 
assessment and treatment; or, it may have to do with the setting. Another interesting note 
is that in spite of the decreased amount of time from door to disposition in triage fast 
track, triage fast track patients perceived that the care was excellent with greater 
frequency than the patients seen in the main ED. The final element concerned the 
perception that people in the respective areas seemed to care. While there was a 
significant difference in the mean scores between triage fast track and the main ED, it 
was the least different of the four elements. 
In contrast, provider satisfaction was largely unaffected by implementation of the 
intervention. The only significant difference was seen in the assertion that the care 
provided was worse in triage fast track than the main ED. The triage fast track providers 
strongly disagreed with that assertion while the main ED providers disagreed to a lesser 
extent. This may be more related to confidence in the care provided on a personal level. 
Main ED providers may feel more confident about care provided in the main ED and 
triage fast track providers may feel more confident about the care provided in triage. 
Finally, it was determined that there was no difference in the wait times for levels 
one and two patients pre-intervention versus post-intervention. Levels one and two 
patients encompass the highest acuity patients who will always be seen in the main ED 
and would never be appropriate for treatment in triage fast track. H5 examined the 
possibility that care to levels one and two patients would be provided more quickly post-
intervention. H5 was not supported in that there was no statistically significant difference 
in mean wait times from door to disposition. This is likely related to the triage process 
itself. Since levels one and two patients should be seen in a timely manner and at a 
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higher priority than levels three, four, or five patients, the impact of triage fast track 
would be minimal. 
DISCUSSION 
Discussion. Many factors affect the ability of any given ED to provide effective 
and efficient patient care. Patient throughput and patient flow processes, evaluated from 
the moment a patient presents to the ED for care to the time they are admitted, discharged, 
or transferred, significantly contributes to or detracts from patient safety and satisfaction, 
as well as provider satisfaction. While patient throughput can be affected by both 
external as well as internal factors, it is often difficult to control factors external to the 
facility, such as federal law and workforce shortages. The greatest benefits may be 
realized by evaluating internal processes in the context of external constraints. 
One such constraint is the need to provide an MSE on all patients that present to 
the ED. Since a significant portion of the patients that present to the ED are non-urgent 
and ultimately discharged, expediting their disposition may provide a means of 
improving patient throughput, overall. Additionally, since wait time contributes to 
patient and staff dissatisfaction, reducing wait times may have a positive effect on 
satisfaction, overall. This study evaluated the effectiveness of placing a mid-level 
provider in triage as a means of improving patient flow in the ED. Review of the current 
literature recommends this intervention as an innovative way to improve patient 
throughput that satisfies both the regulatory and ethical.obligations borne by the typical 
community hospital. Additionally, this study tested the intervention in terms of 
operational efficiencies (wait times and LWBS rates), and patient and provider 
satisfaction. 
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Overall, the intervention of placing a mid-level provider in triage as a means of 
improving patient flow in the ED is an effective one. Not only will it result in decreased 
wait times from door to disposition for appropriately triaged patients but it will also 
improve patient satisfaction. Given the increasing emphasis on patient satisfaction and 
consumer perceptions, this intervention would appear to be a prudent addition to standard 
EDs in community hospital settings. 
Conclusions. This study tested the hypothesis that the intervention of putting a 
mid-rever provider in triage to perform MSEs would be an effective one to improve 
patient flow and patient/provider satisfaction. The study was largely successful in 
demonstrating this. Specifically, the wait times for patients seen in triage fast track were 
reduced from patients seen in the main ED. 
It was also hypothesized that the intervention would decrease L WBS rates. This 
was clearly proven with the number of LWBS patients dropping by 50%. One could 
extrapolate that patients leave without being seen because they have waited a lengthy 
period of time and because they are dissatisfied. Decreasing L WBS rates may have a 
greater indirect impact. 
Since extended wait times are so closely linked to patient satisfaction scores, it 
was anticipated that if we were successful in reducing wait times, patient satisfaction 
would improve. This was clearly demonstrated in the patient satisfaction surveys with all 
elements showing improvement between the main ED and triage fast track. 
Provider satisfaction was unaffected by the intervention with the exception of one 
question. This question specifically referenced that the care in triage fast track was worse 
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than the care provided in standard treatment rooms. The statistically significant 
difference in mean scores by t-test represents the fact that the triage fast track providers 
felt the care they provided met the standard of care while the main ED providers felt the 
care they provided was more appropriate. This may speak more to individual loyalties to 
the setting. 
Indirect relationships were also explored in that the intervention would possibly 
affect wait times for levels one and two. This was completely unsubstantiated. The 
mean wait times were virtually identical from pre-intervention to post-intervention. 
Patients are triaged independently of other patients in the ED. Levels one and two 
patients are of a higher acuity than the triage fast track appropriate patients, therefore, the 
wait times should be unaffected simply because the patients' conditions and not the ED 
census should be determining their wait time. 
Recommendations. While the study clearly demonstrated the value of placing a 
mid-level in triage, certain recommendations would enhance the study. A larger sample 
size, while not a requirement, would have increased the effect size and power thereby 
emphasizing the strength of the relationships among variables. Ultimately, 892 patient 
charts were reviewed at the patient detail level, providing a robust data set; however, 
since departmental acuity on a daily basis may fluctuate, a larger sample size at the day 
level would have provided additional information regarding effectiveness of the 
intervention. 
Duplicating this study would be easy to accomplish but may benefit from the 
inclusion of exact diagnosis times. Through chart reviews, it was possible to obtain 
initiation of treatment time, diagnosis time, and or discharge time. Since these times 
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acted as a proxy for disposition, a better scenario would be to have an exact time for 
diagnosis since the bulk of the provider's work is complete at that point and they can 
move on to the next patient. While our methodology met the intent of the study, it would 
have been beneficial to include exact diagnosis times because this would have 
definitively indicated a decision point that determined the provider plan of care (i.e. 
initiate treatment or discharge). 
In addition, further evaluation of levels one and two patients may be necessary to 
determine what variables affect their wait times. Overall, a 195 minute wait time seems 
excessive. 
Other studies have explored the relationship between patient satisfaction and the 
disparity between patients' perception of illness versus the ED's perception of illness. 
The findings indicated that the larger the disparity, the less satisfied the patient was with 
the care they received (Elder, Neal, Davis, Almes, Whitledge, & Littlepage, 2004). The 
current study indicated increased patient satisfaction that included wait time, and the 
perception of being cared for with those patients seen in triage fast track. This may be 
related to the expectations set by creating a separate space for triage fast track. Those 
patients filtered to this area understand that their presenting condition meets certain 
criteria. As such, recommendations to implement a triage fast track program would 
include setting aside a separate space that is consistent with a different set of treatment 
expectations for both patients and providers. 
Public education programs that focus on the appropriate use of EDs and the 
benefits of preventative medicine as well as scheduled primary care visits for chronic 
An Intervention to Improve Patient Flow in the ED 52 
conditions would prove helpful. This would address the problem in the prehospital 
setting and potentially treat one of the causes of ED overcrowding. 
Areas for further study. The results of this study indicate that addressing ED 
overcrowding by implementing innovative interventions within the department can be 
effective. Since the issue of ED overcrowding is a multi-faceted problem that extends 
beyond the ED, it would be beneficial to examine issues external to the immediate 
environment. Specifically, areas of future study should focus on methods that would 
further impact and augment the progress that research has made. 
From a broad perspective, public education regarding the benefits of preventative 
medicine and healthcare would be essential. Working in concert with area health 
departments to provide public service announcements regarding appropriate ED 
utilization, implementing preventative medicine programs and then evaluating the impact 
of such interventions would determine to what extent a knowledge deficit has contributed 
to the overall problem and the possibility of correcting it. 
This study discussed the implications that EMT ALA has had on ED 
overcrowding in that all patients are required to have an MSE. The body of knowledge 
may benefit from a study that focuses on the negative impact of ED overcrowding on 
EMTALA-mandated care and the extent to which the nation's EDs are failing to live up 
to the mandate by essentially delaying care to non-urgent patients. This research would 
provide additional support for interventions that address the non-urgent population. 
An innovative suggestion for further study may involve the implementation of 
open access scheduling for ED use. Open access scheduling has typically been used in 
the physician office setting, however, its application to the ED setting could potentially 
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provide a means of self-regulation. Furthermore, non-urgent patients would then be 
expected to take responsibility for their own care in the same manner that applies to their 
physician office visits. 
Hospital-wide processes often determine the extent to which extended periods of 
ED boarding occurs. Further study should focus on hospital processes external to the ED, 
such as operating room schedule smoothing, monitored bed utilization, and 
admission/discharge criteria. 
Specific to this study, future research should explore the implications of various 
triage fast track settings. For example, placing fast track separate and apart from triage 
may produce a different result than triage fast track. Mid-level provider utilization within 
triage fast track seemed the most prudent means of provider care in terms of expense; 
further study should focus on the cost benefit analysis of mid-level provider utilization in 
this capacity versus physician coverage. This has the added benefit of facilitating 
additional study regarding the various ways of using mid-level providers. Finally, this 
study did not consider the impact of triage fast track care post visit. Further study should 
review the rates of return for patients seen in the triage fast track setting. 
In conclusion, many community hospitals throughout the nation function as the 
healthcare safety net for their community. Often, their mission, vision, and values 
support caring for the most vulnerable of populations. This may include the uninsured, 
indigent, migrant workers, psychiatric patients, and substance abusers. To complicate the 
scenario, these areas may also be medically underserved. Some experts feel that 
EMT ALA was only intended as a relatively short-term solution until universal healthcare 
was implemented (Hermer, 2006). The uninsured numbered 45.8 million Americans in 
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2004 (Henner, 2006). Contributing to the problem of increased number of uninsured 
includes increased ED usage for nonurgent and nonemergent patients, regardless of 
financial classification. Capacity issues in the community hospital setting will continue 
and worsen if the current trend progresses unabated. As such, interventions should be 
evaluated for improving patient flow, decreasing overcrowding, and providing quality 
care in a safe and cost effective manner. Clearly illustrated from analysis of the literature 
is that EDs are at capacity and the patients that fill them mayor may not need to be there 
or anticipate paying for their care. Given the proclivity on the part of government-
insured patients to utilize medical care more frequently, it also becomes clear that the 
nations' hospitals are subsidizing these government programs. This is a self-limiting 
situation and cannot be sustained in the long term. It would behoove the nations' 
hospitals and EDs, as well policymakers, to conduct a focused study that reviews ED 
utilization and healthcare expenditures, overall. Evaluation and implementation of 
interventions that improve patient flow in our EDs should be considered a priority as a 
means of addressing this ever-worsening issue. 
.. . 
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Table A2 
Means and Standard Deviations on Patient Age 
Min. Max. M SD 
Patient age 0.00 92.00 30.72 20.55 
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Table A3 
Frequencies and Percents on Intervention Group (Triage Fast Track vs. Main Emergency 
Department) 
Intervention Group 
Triage fast track 
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Table A4 
Frequencies and Percents on Patient who Left without Being Seen 
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Table A5 
Frequencies and Percents on Acuity Level 
Acuity Level Frequency Percent 
Red/emergent 4 0.4 
Yellow /urgent 73 8.2 
Green/semi -urgent 283 31.8 
Blue/non-urgent plus 479 53.6 
Light blue/non-urgent 53 5.9 
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Table A6 
Means and Standard Deviations on Wait Time in Minutes 
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Table A7 
Mean Wait Times for Levels One and Two by Intervention Status 
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Table A8 
Tests of Between-Subjects Effects for Analysis of Wait Times on Acuity Levels One and 
Two Pre- VS. Post-Intervention 


















df Mean square F 
1 3501.959 0.283 
1 2477470.000 200.432 




a. R Squared = .004 (Adjusted R Squared = -0.10) 
b. Computed using alpha = .05 
Partial Noncent Obsrvd 
Sig. Eta sqrd paramtr powerb 
0.596 0.004 0.283 0.082 
0.000 0.728 200.432 1.000 
0.596 0.004 0.283 0.082 
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Table A9 

























To examine hypothesis one, an ANCOVA was conducted to assess if differences 
exist on wait time in minutes by intervention group (triage fast track vs. main emergency 
department) after controlling for acuity level. The results of the ANCOV A were 
significant, F (1,888) = 50.43,p < .001, suggesting that there are statistical differences 
on wait time by intervention group after controlling for staffing and participant acuity 
level. Analysis revealed that for participants who received triage fast track care, wait 
time in minutes had a smaller estimated marginal mean compared to patients who 
received main emergency department care. The results for the ANCOV A are 
summarized in Table A9. 
An Intervention to Improve Patient Flow in the ED 71 
Table A10 
Unadjusted and Adjusted by Intervention Group (Triage Fast Track vs. Main Emergency 
Department) Means and Variability for Wait Time in Minutes 
Intervention Status 
Triage fast track 


















Table Al 0 presents the means and standard deviations for intervention group 
(triage fast track versus main emergency department) on wait time in minutes before and 
after controlling for staffing and patient acuity level. As evident from this table, a 
significant difference between intervention group and wait time remains after staffing and 
patient acuity level is controlled for. 
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Table All 
Chi-square test for independence for Left without Being Seen (No vs. Yes) and 
Intervention (Pre vs. Post) 
Left without 





In order to examine hypothesis two, a chi -square analysis was conducted to assess 
whether or not a relationship exists between left without being seen (no versus yes) and 
the intervention (pre vs. post). The results of the chi-square were significant, x2(1) = 
8.2550, P <.001, suggesting there was a significant relationship between implementation 
of the intervention and patients who left without being seen. The phi coefficient is 
0.0962; the Pearson coefficient of contingency is 0.095758. For patients who came to the 
hospital pre-intervention, 49 left without being seen; for patients who came to the 
hospital post-intervention 25 left without being seen. The results of the chi square are 
presented in Table All. 
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Table A12 
Crosstabs for Intervention (Pre-Intervention vs. Post-Intervention) by Left without Being 
Seen (No vs. Yes) 
Left without being 
















Crosstabs and composite scores for left without being seen (no vs. yes) and intervention 
(pre- vs. post-) are presented in Table A12. 
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Table A13 
Independent Sample t-Test for Patient Satisfaction Survey Questions by Intervention 






People in emergency 
department cared 

























To examine hypothesis three, four independent t-tests were conducted to assess if 
mean differences exist in daily patient satisfaction (received excellent care, doctor 
, listened, people in emergency department cared, and acceptable wait time) by 
intervention group (triage fast track vs. main emergency department). The result of the t-
tests were significant for all questions of the patient satisfaction survey, where the means 
for patients who received triage fast track were larger than those who received main 
emergency department care. The results are summarized in Table A13. 
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Table A14 
Independent Sample t-Testfor Provider Satisfaction Survey Questions by Intervention 
Group (Triage Fast Track vs. Main Emergency Department) 
Triage fast Main emergency 
track depanrrnent 
Survey questions t df Sig. M SD M SD 
Highly satisfied with position 0.00 22 0.999 3.92 1.08 3.92 1.24 
Ease in completing job 1.10 22 0.290 4.00 0.95 3.58 0.90 
FT service improves care 1.36 22 0.190 3.92 1.00 4.42 0.79 
FT care in triage is worse 6.94 22 0.001 2.00 0.85 1.58 0.79 
than care in treatment rooms 
Main ED care is better vs FT 1.52 22 0.142 2.33 1.15 1.67 0.98 
FT makes my job easier 0.95 19 0.355 3.58 0.79 4.00 1.22 
FT improves my attitude 0.65 22 0.523 3.33 0.78 3.58 1.08 
FTisnotworthilieeffort 0.77 22 0.449 2.00 1.04 1.67 1.07 
To examine hypothesis four, eight independent group t-tests were conducted to 
assess ifmean differences exist in daily provider satisfaction by intervention group 
(triage fast track vs. main ED). The result of the t-tests was significant, t (22) = 6.94,p 
< .05, on one item (Question 4) of the provider satisfaction survey. Results of the other t-
tests were not significant; results are summarized in Table A14. 
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Table A15 



















To examine hypothesis five, ANCOV A was conducted to assess if differences 
exist on wait time in minutes for levels one and two by intervention status (pre-
intervention versus post-intervention). The results of the ANCOVA were not significant, 
F (1, 75) = 0.283, p =.596, suggesting that there are no statistical differences on wait time 
by intervention group after controlling for participant staffing and acuity level. The 
results for the ANCOVA are summarized in Table A15. 
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Table A16 













Table A16 presents the means and standard deviations for intervention status (pre-
intervention versus post-intervention) on wait time in minutes for levels one and two. 
